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(54) Tide: CHEMICALLY STRENGTHENED GLASS, SUBSTRATE FOR INFORMATION RECORDING MEDIUM AND DST- 
FORMATION RECORDING MEDIUM 

J® (54)«M(D*«iMb^^b«*7X. ffitt&ftKttJBSflu iB«IBe»{*atf«*Eflkfflt{*a>fiJfi»a 

ON (57) Abstract: A chemically strengthened glass for use as a substrate for an information recording medium, which comprises, in 
2 mole % > 47 t0 70 % of Si °2. 1 to 10 % of A1 2 0 3 , provided that the sum of Si0 2 and A1 2 0 3 is 57 to 80 %, 2 to 25 % of CaO, 1 to 
^ 15 % of BaO, 1 to 10 % of Na 2 0, 0 to 15 % of K 2 0, provided that the sum of Na 2 0 and K 2 0 is 3 to 16 %, 1 to 12 % of Zr0 2 , 0 to 
^ 10 % of MgO, 0 to 15 % of SrO, 0 to 10 % of ZnO, provided that the proportion of CaO in the sum of MgO, CaO, SrO and ZnO is 
2 0.5 or more and that the sum of MgO, CaO, SrO, BaO and ZnO is 3 to 30 %, and 0 to 10 % of Ti0 2 , provided that the total amount 
(S| of the above components accounts for 95 % or more of the whole amount of the glass; and a substrate for an information recording 
^ medium characterized in that it comprises a chemically strengthened glass having a glass transition temperature of 600°C or hi**— 
W and exhibiting a flexural strength of 15 kgr7mm 2 or more after being heated at 570°C for 2 nr. 
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(57) gift: 

* ?V % ^ ^ t? x S i O 2 : 4 7 ~ 7 0 % , A 1 z O 3 : 1-10% ( 
fcU, S i O *k A 1 aO 3 <D & fl: #5 5 7 ~ 8 0 % ) „ CaO: 2 ~ 2 
5 % , B a O : 1 ~ 1 5 % , N a aO : 1 ~ 1 0 % , K aO : 0 ~ 1 5 
% ( tz. td b , Na20iKjOO-p , l|-i^3~l 6%) . Z r O 2 : 1 ~ 
1 2 % , M g O : 0 ~ 1 0 % , S r O : 0 ~ 1 5 % ^ Z n O : 0 ~ 1 
0% (titers MgO, CaO, S r Ofc J:t;B a 0©^IH^^t 
SCaO<D^^T*(D#J^^0. 5 _h .. MgO, CaO, SrO, B 
aO*5<tt;ZnO(D^t|-i^3~3 0%) „ T i O 2 : 0 ~ 1 0 % £ 
^ ^ > fr~o±mf&fr(D&fr^m&& 9 5 °/o«i©|l^^ft 5if$R!B 

OO'CIM-hx 5 7 0t:-e2^^*Pl^bfc^^fttf^^*Sl 5 k g i / 
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m&TK&Zfrlbfc, N a 2 03r 8. 5 — 15. S^/vyo^ttV^^x Na 2 
tt^HOtibofc, ^7t, #HS¥l 0- 7 2 2 3 8#4^#fctt> Sl£lK5a 

(1) 

S i O 2 4 7 ~ 7 0 % 

A 1 2 O 3 1 ~ 1 0 % 

U N S i O 2 £ A 1 a 0 8 ©-g>W-*aS5 7~8 0%) 
C a O 2 ~ 2 5 % 
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B a O 1 ~ 1 5 % 

N a 2 O 1 ~ 1 0 % 

K 2 O 0 ~ 1 5 % 

(7c7cU Na 2 0iK 2 0^ffi^3~16%) 

(7c7c:U MgO. CaO, S rO^oi^BaOW^tt^tSCa 
O t B a O <D^H-S0Df4^ o . 5 fi*_k) 
Z r O 2 1 - 1 2 % 

MgO 0~10% 
SrO 0 ~ 1 5 % 

ZnO 0 ~ 1 0 % 

MgO, CaO. SrO. B a O :J3 <£ TJ* Z nO <£>'n*lH*ft# 5 3 

~ 3 0 %) 

T i O 2 0 ~ 1 0 % 

ffl mm. iz-m-t 5 ye * tfXb^'f bffl ^7^, 

(2) MgO, CaO, S r 0*3itJ«B a 0(D^fi-il^t5B a 0©M 
*<7>§iJl^ 0 . 15^-Cfc5i^#ftt5 (1) KUm<D4k¥&ikmtf 

(4) t^W7 5GPa^±T*&5 (1) ~ (3) © ^1*3X3^ IE iffitf) 

(5) (1) ~ (4) <D\,^1?tlfrlZ.mffiV>tf : 7*frbti: 1 0. te^Mi £ tbfc 

(6) 5 7 0tl?2WBiUtf©ft« ? 3<&^1 5kg f/mm 2 l^±i 
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(7) tf7xm&m.m&G o o^cuji_l n 5 1 o o cx-2mmtof&^fr&<n&i>f 

HtllBtf^SriUtT ra ({&U Tte2 0~5 7 0°C<Dftmtf>iUO I- 2B#f5 
^Uct©|l«^f T iLf^f, (f T - f b ) /f b ©***0. 5^ii 

-e&s (5) ~ (7) (o^-rM^mmcommmmmi^mm^o 

(9) T=2 0°C\Z.#>tfZ>m\-f%fi&f 20 ^*)-^> (fao-fb) /fiOfi* 

(10) ^§r«^i-^>^^^<^3 0~3 0 0°C 1:1*3 ^^^^55^^ 
eOXlO-'K-'KitfcS (5) ~ (9) m>T*ba>KllBi£©1t#B$i$£# 

vik^ffiib&iMznx^^z (5) ~ (io) (Dv^T^^^is^o'tt^iB^^^ 

(1 2) Sii:«^IB»^*©fl!f«IB«ftjftflcffi3£«J-#fStbS (5) ~ (1 1) 

(13) (5) ~ (id <D\,^foMz.m,m<Dmm^&i&fcm&fo±fc, m 

(14) mumfm&J5&<omm&m&fc~e&>z> (13) ^m^mmm 

(1 5) mnumm^i-^^^^M^H^tixm^^titch<D^h^ , 
mut&tQimte&tf %>mnm.M& 3 0 o~6 0 o°c-e£>s;i t^^mt-r^ (1 

3) (14) tefBtt©«#*B»8i;#. 
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(i6) (5) - (id <DVN-r^fciBm^it^iE^^ffis^±^> m 

0 O^C£Jt.±. £?3;b< *3:6 2 Ot^Ji£^V>cE>T% 3 0 0~6 0 OX^U 

0*u< o o~6 o o o cnm<Dmt^y\z.m^xhm^-r, %mtm 

1RW\ ( f T - f „) / f b <E>fi|aS0. 5y±tfc5©-C> 3 0 0~6 0 o^m^x 
£?£U<te400~60 0 ^©^©iftfiflMBaafcfr ft if 3&£tf>#i 

S i O 2 4 7 ~ 7 0 % 
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A 1 2 O 3 1 ~ 1 0 % 

(fcfcU SiO 2 i:Al 2 O3^W57~80%) 
C a O 2 ~ 2 5 % 

B a O 1 — 15% 

Na 2 0 1 ~ 1 0 % 

K 2 0 0~1 5% 

(fcfcU. Na 2 0i:K 2 0(DMii) s 3~16%) 
Z r O 2 1 ~ 1 2 % 

MgO 0 ~ 1 O % 

SrO 0 ~ 1 5 % 

Z n O 0 ~ 1 0 % 

(fcfcL. MgO, CaO, SrO, B a Ofc*itJ«Z nO©^IH^3 

~ 3 0 %) 

T i O 2 0 ~ 1 0 % 

^-C*fe5„ -hfB;*f7;*K:*5V^T. 0* b< teMg O. CaO, S r 0*3«tT^B 
a OiD^H-ilCttSC a O^ti^U^ (CaO/ (MgO + CaO+S 
rO + BaO)) 5£Lk, £ «9 £f £ L < 0 . 5 5^1, £bfc£?£U< 
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^oT. #7* I Kl^V^T, SiO 2 ©^ftt4 7~7 0%OWfc!) > 
£?3:L< tt5 0 — 6 7%O^HT?fe5o 

9*^*5^"^ S i 0 2 t A 1 2 0 3 <Z>-^fi-^Pr*{3:5 
7-8 0%W^IS-efe«5s llff L < ft 5 7 ~ 7 9 % ©ISSTfe 5 a ~<D&tY^ 

MgO, CaO. SrO, B a O&tFZ n Ofejf : 7*')$fflB%<D%kfe.%Tlif^ 

-^^^^^^ST-rSo #7* I fc&V^ MgO, CaO, SrO, 
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B.aOWZnO(D^t|-iliv 3~3 0%-?fc<9> 0 * b < ft 3 ~ 2 5 

So 

itt2-2 57o©<5HiU £f£L< te3~2 0%<D&fflb-$-Z> o 

i£M&±% <_h#i~S„ ^7^im BaO^fili, 1~15% 

0>$&ISfcU fftt<l41~14%i:t5 0 

^OftCMgO, ZnO. SrOii, MgO, CaO, S r O s BaOM 
Z nO©^W-**sjtlB«fifflSrje^.3fcv^BB-cas*n-r*i: #7**3ft©g? 
J£fc. fRl»9R«»[©iiJn»!:3b*S:^ri-«o MgO x ZnO, SrO 

< &5fcJt>, -^ite, Mg 0£ 0~ 1 0%, SrO 
£0 — 15%, ZnOi|rO~l 0%©iiif5 9 J:!?#*L<tt* SrOi? 
0~10% N Z nO>5SO~8%. Mg OtfS0~5%. ^tf^KliMgO 
^0-1%, SrO^O-ll ZnO^0~l%tfc5„ 
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* /J s £ v n«B £ { £ A 5 © T% # 7 * © It fi & i# *D & -fr < V ^ V n 5 j& 3* & ^ 0 
M g O%>JfcSli^:^fiJ$bm* s fc5^ x c a o £Jti|£-r3 £fc^5&fc©3b^2: 

l&TZitzmfa&hZo ^(Dtctb^ TA>-b y ±^^M^b^t>-ec a o©fi* 

5 <"f 5£ **#*bV\ AfrteKir±, CaO/ (MgO + CaO 

+ SrO + BaO) 0 . 5£*_b, J; 9 * U < tt 0 . 5 5»±> £ £>fcl#l£ 

^©J»iftttSrFRl±S*, BlIBffitfftSrJtanS'fcrS©^ MgO, CaO, Sr 
OS.TJ?B a OtD-^ft-ASr 1 0~3 0 £ b * L < , 12-3 0%{£ 

^^SJ; \q u< , 1 2~2 5%\Z-rZZ.bfr£!b\Z.&$l LV\ 

gO, CaO, S r O b&^Z b&B^&&i*lJa£lt&m$&Jz$\'\ 

T> MgO, CaO, S r Ofeit^B a OO^tiK^fSB a OO^tt© 

^■efcSBaO/ (MgO + CaO+SrO + BaO) 0 . 15£t±, J; 

Na 2 0, K 2 Of4#9**#8#©ttte&Ttf\ ***iE3i-f* b b h 
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tm$k£tlZ>Z- fV1&ik&ftt>tlZ>o U^U, Na 2 0iK 2 0©tti 

S^^^^Hl^^So $§o"C. tfyx IK$$^X, N a 2 0 £K 2 0 thMte 
3-16%tU»tL<ti3~15%tUJ:5&tL<li4-14%iU 

<Z>-^*<DJLPSte 8 fi£oT, ^f^^I{^*3V>-C, Na 2 0©^ti 

J31~l 0%-e$>«9. 0^U< (il~9%-efe9. «£ «9 0*b< tel~8%"C 

ffao»HS«H4afe Vm^f5 ^»»ffiSr#4 too, T/v-#y*£ttt» 
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b < fi 0 %@ 1 5 %fiJlT©«£BlT?*> <9 ^ £9&*L<t*l~15 %£>®BB 
-efc9, $t,l«L<«:2~15%©Wfc!), £ «9 U < 4 ~ 
1 3%<£>f6B-T?fc5o 

Z r 0 2 , T i 0 2 te. tf? *(Dfc^&)m!Km*fa±.1S^, Pji^Sriii* 
£-T?fc5o />iOZ r 0 2 RX$T i O 2 7 * fct&Wi- 5 £ > #7 *<DM!K& 
hW'&^hffi.is-b&W&tiZo — ^ Zr0 2 , TiO^iAt^t, Jfcma* 

•£fc, Zr0 2 tt^OiAtai!)tym±#$*^tfc5o 

Jtm^ii*P^o^^^ 0 ^it?, #7* I l-*5V^ % ZrO,oWilil- 
12%iU jf*U<ttl-10%, £<9 0£U<f*3~l 0%b-TZ> 0 

T i 0 2 te, ir^^*©Jh#Sb*ttZ r 0 2 £ 9 Jtm©_h#ttfc* 9 

_b|BBIfM^@6<]Sr^^-r^7c:ie)le:^, _hiBf&# (S i 0 2 , A 1 2 0 3> 
CaO. BaO x N a 2 O. K 2 O n Zr0 2 . MgO, SrO, ZnO, Ti 
0 2 ) 0^tII4 9 5%Kltfc!), 0tU<li9 7%^±, 
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%r±M7zm\*tf9 xmm<DMm&, »At£, w&m*m#>zm$&-rzi>K m 

±fa^r±m7n^^ L-C«\ Y, La. Gd, Y b , Pr. Sc. Sm, Tb N 
Dy, Nd x E u N Ho. Er N Tm, LuWf5^H^#, ^flhB. 

0 3 . Gd 2 0 3x Yb 2 0 3 , Pr 2 0 3 , Sc 2 
13 



WO 2004/039738 ^PPCT/JP2003/013770 

0 3% Sm 2 0 3 , Tb 2 0 3 , Dy 2 0 3l Nd 2 0 3 , Eu 2 0 3 , Ho 2 0 3> E 
r 2 O a . Tm 2 0 3N Lu 2 0 3 ^tSr fc^f 5, ^ <D^r±2g5uiii©g£ 
ft«Jitttt> Y 2 0 3 ;W£b< JBV^^So Y a O a SrfflV>5»^x Jtl©± 



■rsfc&mflJi^JSr^lA-rs^ i:3&s-e#, 09*.tf* As 2 0 3N Sb 2 0 3 , 
B5fei:-t-S. S b 2 O 3 A s 2 0 3 te N n&3&JMS?ff< * 

Zb&£*)&%.V< , 0. l~lli%oSb 2 0 3 ©^iAt5ri:i55Ii: 

Si0 2 5 0 ~ 6 7 % 
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A 1 2 O 3 2 ~ 1 0 % 

(fc*?U S i 0 2 t A 1 2 0 3 (D^ffS^5 7~7 9%), 

C a O 3 ~ 2 0 %, 

B a O 1-14%, 

MgO 0~10% x 

S r O 0~ 1 0%, 

ZnO 0 ~ 8 % 

(fcfcU, MgO, CaO, SrO, B a Ofei^Z nO O-pfH^ 4 
~30 %) , 

Na 2 0 1~10%, 

k 2 o o %m 2»0 1 3 

(fcfcU, Na 2 0*5j;t^K2 0©-^m-*^5~i 4 o/ o)n 
Zr0 2 1-10%, 
T i O 2 0 ~ 8 % 

_b!B— Ji#* LV>jS&£fc^|g&;i:i3V^-C % M g O, CaO, SrO, BaOfci 

l-*5V^, Na 2 Ott»il~9%tf5ii^$f ) |^U<, 1~5% 
k-r?>Z.kfr£V)-m%-*^<, Z r0 2 tfitt3-l 0%if5r^SM 

^r±li7^^^*^V^^(^:*5V^Tfi, S i 0 2 s A 1 2 0 3N C a O, 
BaO, MgO, SrO, ZnO N Na 2 0, K 2 O n Z r 0 2 x Ti O 2 <D^§\- 
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UV^&BJ&te:, SiO ZN A 1 2 0 3> C a O n BaO, N a 2 0 % K 2 0, ZrO 
2 (D&tYS^A& i o 0%<D^(D s fcS^ftS i0 2% A 1 2 0 3N CaO N Ba 
O, MgO x Na 2 O x K 2 0. Z r 0 2 ©^tttWl 0 0%Ofe©, S 
iO Zx A 1 2 0 3N CaO, BaCK Na z O N K 2 0, Zr0 2> Ti0 2 ©^ 

<tv\ miNlr%>M,mmb ttlis b 2 0 3 ^rfflv>2>^ £;Wt;L0i§; u< , ^©i 

m±M7*m*'5ttMm\Z-&^XtZ, Si0 2 . A 1 2 0 3 , CaO, BaO. 
MgO, S r O x ZnO, L i 2 O N Na 2 0, K 2 0, Zr0 2 > TiO a , B 

2 o 3 . %r±m7t&&ikto<o&Wr£G**:i o o%tt5r t uv\, ft? 

9^Kt)fil6Hi: It, As 2 0 3 . Sb 2 0 3N 7y\Wfa. ifrffc;** S0 3 &m 

mmn-fz>z.tfrx*zz>fr, * w-***tt^« *c 2 % r & g 3* m •** 5 r 

As 2 o 3 ft^fciiite^£^fflL&v>r £#3*1^. $Cfetf>® 
&*fcV^3Sfca»e>. ^-#J-es b 2 O 3 £0. l~im*%»Ai-5Cfc^3EfcfiF 
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<, 6 2 OTO-h IX. Jfefc^f KH:6 5 0m 

*&m<z>&-o>{k&mkm# ! 7x (£at> i i j t^?) 6oot 
a^iai^^ © -it mmmm^m mm k «-r s it «> © t> © -e & s „ # 9 * le^m 

kjjse 0 0°C^_h, IX S6 2 0 o C^_b§r^-t-fdfe, 4 0 0~6 0 0"C@ 

tis £ h U < It 6 5 0 TO-h^fc 9 , Kli6 6 0 °CJB*-h 

T*&>5 0 ^7^1 I LTte, S i 0 2 , A 1 2 O s , Z r 0 2 . N a 2 0 

t K 2 0 Sr^ffi-e 3 ~ 1 5^E-/V%, MgO, C a O. SrO, B a 0*5j;7J?Z 
n O Sr-^tf-*-? 3 ~ 3 0 (fcffL, MgO, C a O, SrOfci^Ba 

f5fflfc*5V^T % ^e/^%m^\^tct t©Mg O, CaO, SrO*3it;BaO© 
^ff-it^t^B a 0©^4©fiJ^B a O/ (MgO + CaO + S rO + B 
aO) ^O. 1 5£k±-VhZ>-b(D, mU&tf9xX'tb^X, S i 0 2 &4 7~7 
A 1 2 0 3 £r l ~ l 0^e;v%, (fcfcU S i 0 2 iA 1 2 0 3 ©^|H^ 
5 7~8 0^^%K Z r 0 2 £ 1 ~ 1 2^/W%^tf t>©a*#£ LV\, S 
i0 2> A 1 2 0 3> C a BaO, Na 2 0, K 2 O n foTfZ r O^^tf^ 
£\ i0 2 , A 1 2 0 3> CaO, B a O N MgO, N a 2 CK K 2 0, 2$lT$ 
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{fcffl^&t UT^feffl$^^TV^fcT/^5 = !>AjR3S«<Z)'YV^ (7 0 GP am 

j;!)^tL<(j:7 8GPay±-C$)5 0 £fc> #9 * i UT^^tt^Hfcfc 
©Sr#£;/fc«>fc:t3\ t y^$lr 1 0 0 G P a «T^i5 C i tv\ ft 

^mS* 5 6 0 0 «CBU:* 0* KIJ6 2 0 °C^_h N 5 7 0 <CT? 2 ^ffiAD^ L7c 
1 5kg f /mm 2 «±Sr^i-^!ftfl:$tb/t^9^d*e>3Si6 

£ Si0 2 , A 1 2 0 3 ^ Z r 0 2 , N a 2 0 £ K 2 0^tt"C3~l 5 * 

MgCK CaO, S rO % Ba 0*5£tfZ n O Sr-^tf *T? 3 ~ 3 0 *tV% 
(fc«U MgO, CaO. S r 0*5 iVB a OC^S-tl^tSC a O©^ 

fci#©MgO, CaO, S r 0*J irfB a OO^fUKMtSB a 0©tt 
m<Dm&B a O/ (MgO + CaO+SrO+BaO) ^0. 1 5&L±-?foZ> 

ttrlB^-^^^-efeotr, sio 2 ^47~7 o«/u% % a i 2 o 3 &i~ 
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lO^Vl (fcfcU S i 0 2 t A 1 2 0 3 ^>^fi-fi^5 7~8 0^-/V%), Zr 
0 2 £l~l 2 7 U;7c. S i 0 2> A 1 2 0 3> C a O, 

B a O. NaA K 2 0, StfZ r O z XteS i 0 2N A 1 2 0 3N 

CaO, BaO, MgO, Na 2 0> K 2 0, RtfZ r O z Sr^tf # 7 * hffrti U 
V\ StRAtt3EteBi:R«, 5 7 0 , CT2l*IHliPSRU*i«©tttf3fiafdSl 5 k 

tsasB*rfaiae*s, nkgf/mmtoijsr^i^iK, 20k 

g f/mm 2 HJ:T'$)5^W|^j l/ < x 2 5kg f /mmH^tfcS £ 

JniMt t> us v *mn u# 5 -it mmmm^m mm. zmm-r z z t a* -c # 

*f3££g£r 1 0 0 k g f /mm 2 ^Ti:t^fiJ;V\ JilE^SO*^S^Wr 

go jEE«ijts^« © itfaf^^ta^ <dm%q ft '> & v \ co fc » % r <D&m (c «t ti «r % 

ft if l&£©SIJ£tt % 4 OmmX 1 OmmX 1 mm^I«W^V\ 3 0 
mm*'^ MaSSO. 5mm/#©3^ftlf^tJ; «9fro7c 0 ft*5, Jh 
fEfWte. (4 0 mmX 1 mm©®t 1 0 mmX 1 mm CO®) fcSfc^WJj? 
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mm* f b > fc¥mm<om%z#7 **umT ra u&u -m 20-570^ 
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